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(57) ABSTRACT 

A curable composition comprising: (A) an infrared absorber 
Which is a cyanine dye having a structure in Which hetero 
rings are bonded to each other via a methine chain and Which 
has at least one substituent having a structure selected from 
the group consisting of an amide bond, a urethane bond, a 
urea bond and a sulfonamide bond on at least one of 
aromatic rings at both ends, nitrogen atoms present on the 
hetero rings at both ends and the methine chain; (B) at least 
one of a radical generator and an acid generator; and (C) at 
least one of a radical polymeriZable compound and an acid 
crosslinking agent. 

5 Claims, No Drawings 
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CURABLE COMPOSITION AND IMAGE 
FORMING MATERIAL CONTAINING THE 

SAME 

FIELD OF THE INVENTION 

The present invention relates to a curable composition 
capable of being cured by imparting energy such as light and 
heat, Which is used in three-dimensional shaping or holog 
raphy, lithographic printing plate materials, synthetic resin 
letterpresses to be used for ?exographic printing, color 
proofs, photoresists, image forming materials of color ?lters, 
inks, paints, adhesives, and the like. In particular, the inven 
tion relates a curable composition Which is suitably used as 
a recording layer of a negative Working lithographic printing 
plate precursor capable of being subjected to so-called direct 
plate making, Which can be directly subjected to plate 
making using infrared laser from digital signals of a com 
puter and the like and to an image forming material using the 
same. 

BACKGROUND OF THE INVENTION 

In recent years, the development of laser is remarkable. 
With respect to solid lasers and semiconductor lasers Which 
radiate infrared light having a Wavelength of from 760 nm 
to 1,200 nm (hereinafter sometimes referred to as “infrared 
laser”), ones Which have a high output and a small siZe 
become easily available. Even in the ?eld of lithographic 
printing, such lasers are very useful as a recording light 
source in undergoing directly plate making of a printing 
plate from digital data of a computer and the like. Following 
this, various studies have been made regarding image form 
ing materials Which are sensitive to these various lasers. 

In general, as a negative Working image forming material 
capable of undergoing recording upon irradiation With infra 
red light, there are knoWn a polymerization system image 
forming material having a recording layer made of a poly 
meriZable composition containing an infrared absorber 
capable of absorbing energy of infrared light to convert it 
into heat, a radical generator capable of generating a radical 
by the heat obtained from the infrared absorber, and a radical 
polymeriZable compound capable of being polymerized 
With the generated radical as an initiator, in Which a poly 
meriZation reaction of the radical polymeriZable compound 
is caused and advanced in an exposed area, Whereby the 
recording layer is cured to form an image; and an acid 
crosslinking system image forming material having a 
recording layer made of an acid crosslinking composition 
containing an infrared absorber capable of absorbing energy 
of infrared light to convert it into heat, an acid generator 
capable of generating an acid by the heat obtained from the 
infrared absorber, and an acid crosslinking agent capable of 
being crosslinked With the generated acid as an initiator, in 
Which a crosslinking reaction of the acid crosslinking agent 
is caused and advanced in an exposed area, Whereby the 
recording layer is cured to form an image. 

Such a negative Working image forming material is liable 
to be loWered in sensitive as compared With a positive 
Working image forming material in Which solubiliZation of 
a recording layer is caused by energy of infrared light. As a 
result, the curing reaction of the recording layer in the 
exposed area became insuf?cient so that a problem rose in 
resistance to printing (press life). Accordingly, a composi 
tion Which is highly sensitive to such an infrared recording 
light source, namely a negative Working curable composi 
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2 
tion in Which solubility in a developing solution is largely 
loWered upon exposure With infrared light, is being 
demanded. 
As a polymeriZation system curable composition Which is 

aimed to enhance the sensitivity, for example, in sensitive 
materials utiliZing a polymeriZation reaction of an ethyleni 
cally unsaturated compound, there are knoWn a sensitive 
material having a reduction type additive added thereto (for 
example, see JP-A-2002-82429) and a sensitive material 
having a dithio compound, etc, added thereto (for example, 
see JP-A-2002-90985). HoWever, even all of these sensitive 
materials Were not satisfactory With respect to the sensitivity 
in practical use. Further, such sensitive materials containing 
components having excellent reactivity With light or heat 
involved such an anxiety that the storage stability is inferior, 
for example, an undesired reaction is caused in handling 
under White light or during the preservation, or by any 
change of the circumferential temperature, or polymeriZa 
tion hindrance is caused due to oxygen in air. 
On the other hand, an attempt to solve the foregoing 

problems has been made by controlling the structure of an 
infrared absorber. As such a sensitive material, there are 
knoWn a sensitive material using a cyanine dye having an 
electron WithdraWing group or a heavy atom-containing 
substituent on at least one of aromatic rings at both ends (for 
example, see JP-A-2002-278057) and a sensitive material 
using a cyanine dye having a speci?ed substituent on 
nitrogen atoms at both ends (for example, see JP-A-2003 
270781). By these sensitive materials, an enhancement of 
the characteristics Was observed to a certain extent. HoW 
ever, When all of the foregoing characteristics are taken into 
consideration, there Was still room for further improvement. 

Also, in general cyanine dyes, after developing With an 
alkaline aqueous developing solution, the cyanine dye is 
liable to be deposited in the developing solution. For that 
reason, there Was encountered a problem that the deposit 
adsorbed in an image area or a non-image area, thereby 
deteriorating the image quality of the resulting printing 
plate. 

SUMMARY OF THE INVENTION 

An object of the invention Which has been made While 
taking into consideration the foregoing draWbacks of the 
related art technologies is to provide an image forming 
material Which is excellent in sensitivity, resistance to print 
ing and storage stability and Which does not generate 
development scum (insoluble matters) in an alkaline devel 
oping solution and a curable composition Which is useful as 
a recording material of such an image forming material. 
The present inventors made extensive and intensive inves 

tigations. As a result, it has been found that the foregoing 
object can be achieved by using a cyanine dye having a 
speci?ed substituent in a speci?ed site as an infrared 
absorber, leading to accomplishment of the invention. 

Speci?cally, a curable composition of the invention 
according to claim 1 comprises (A) an infrared absorber 
Which is a cyanine dye having a structure in Which hetero 
rings are bonded to each other via a methine chain and Which 
has at least one substituent having a structure selected from 
an amide bond, a urethane bond, a urea bond, and a 
sulfonamide bond on at least one of aromatic rings at both 
ends, nitrogen atoms present on the hetero rings at both ends, 
and the methine chain (hereinafter properly referred to as 
“speci?ed infrared absorber”), (B) a radical generator or an 
acid generator, and (C) a radical polymeriZable compound or 
an acid crosslinking agent. 
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An image forming material of the invention according to 
claim 2 comprises a support having thereon a recording 
layer containing (A) an infrared absorber Which is a cyanine 
dye having a structure in Which hetero rings are bonded to 
each other via a methine chain and Which has at least one 
substituent having a structure selected from an amide bond, 
a urethane bond, a urea bond, and a sulfonamide bond on at 
least one of aromatic rings at both ends, nitrogen atoms 
present on the hetero rings at both ends, and the methine 
chain (hereinafter properly referred to as “speci?ed infrared 
absorber”), (B) a radical generator or an acid generator, and 
(C) a radical polymeriZable compound or an acid crosslink 
ing agent. 

In the invention, it is preferable that the structure of the 
cyanine dye is a structure represented by the folloWing 
formula (I). 

Formula (I) 

In the formula (I), R1 and R2 each independently repre 
sents a monovalent organic group; Ar1 and Ar2 each inde 
pendently represents an optionally substituted aromatic 
group or heterocyclic group; Y1 and Y2 each independently 
represents a sulfur atom, an oxygen atom, a selenium atom, 
a dialkylmethylene group having not more than 12 carbon 
atoms, or a 4CH=CHi group; Q represents a pentam 
ethine group or a heptamethine group; and X“ represents an 
anion. 

At least one of R1, R2, Arl, Ar2, and Q has at least one 
substituent having a structure selected from an amide bond, 
a urethane bond, a urea bond, and a sulfonamide bond 

(hereinafter properly referred to as “speci?ed substituent”). 
Further, it is more preferable that the cyanine dye is of a 

structure represented by the folloWing formula (II). 

Formula (II) 

In the formula (II), R1, R2, Arl, Ar2, Y1, Y2, and X- are 
synonymous With those in the foregoing formula (I). 

R3, R4, R7, and R8 each independently represents a 
hydrogen atom or a monovalent organic group; and R5 and 
R6 each independently represents a hydrogen atom or a 
monovalent organic group and may be taken together to 
form a ring structure. R9 and R10 each independently rep 
resents a monovalent organic group and may be taken 
together to form a ring structure. 

At least one of R1 to R10, Arl, and Ar2 has at least one 
speci?ed substituent. 

Further, it is the most preferable that the cyanine dye is of 
a structure represented by the folloWing formula (III). 
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In the formula (III), R1, R2, Arl, Ar2, Y1, Y2, and X“ are 
synonymous With those in the foregoing formula (I). 
n represents 1 or 2; and Ar3 and Ar4 each independently 

represents an optionally substituted aromatic group or het 
erocyclic group. 
At least one of R1, R2, Arl, Ar2, Ar3, and Ar4 has at least 

one speci?ed substituent. 
The action of the invention is not alWays clear but is 

estimated as folloWs. 

The speci?ed infrared absorber to be used in the invention 
has at least one speci?ed substituent on at least one of 
aromatic rings at both ends, nitrogen atoms present on the 
hetero rings at both ends, and the methine chain. Therefore, 
such a speci?ed substituent forms a hydrogen bond together 
With the speci?ed substituent on other speci?ed infrared 
absorber or a hydrogen-binding substituent to be contained 
in other components, Whereby rotation of the metline chain 
in the excited state of a dye molecule at the time of exposure 
is inhibited. Thus, it is estimated that in the speci?ed infrared 
absorber, thermal inactivation by the molecular motion from 
the excited state is reduced, Whereby the life of the excited 
state is extended in proportion thereto. 

For that reason, it is thought that the curable composition 
using the speci?ed infrared absorber according to the inven 
tion realiZes high sensitiZation so that a polymerization 
reaction of the radical polymeriZable compound or a 
crosslinking reaction of the acid crosslinking agent rapidly 
proceeds, Whereby a ?rm cured ?lm is obtained. Also, since 
deposition of the speci?ed infrared absorber during the 
storage is inhibited by the hydrogen bond, there is no anxiety 
of the generation of staining in a non-image area With time. 
Accordingly, it is thought that the image forming material in 
Which such a curable composition is used in the recording 
layer is excellent in sensitivity, resistance to printing and 
storage stability. 

Also, it is thought that since the speci?ed substituent has 
high polarity and excellent af?nity With Water, the image 
forming material is likely dissolved or dispersed in an 
alkaline developing solution, thereby inhibiting the genera 
tion of development scum during the development. 

According to the invention, it is possible to obtain an 
image forming material Which is excellent in sensitivity, 
resistance to printing and storage stability and Which does 
not generate development scum (insoluble matters) in an 
alkaline developing solution and a curable composition 
Which is useful as a recording material of such an image 
forming material. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[Curable Composition] 
The curable composition of the invention can be classi?ed 

into a polymeriZable composition containing (A) a speci?ed 
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infrared absorber, (B1) a radical generator, and (C1) a 
radical polymeriZable compound; and an acid crosslinking 
composition containing (A) a speci?ed infrared absorber, 
(B2) an acid generator, and (C2) an acid crosslinking agent. 

The respective components of these polymeriZable com 
position and acid crosslinking composition Will be succes 
sively described beloW in detail. 

—Polymerizable Composition 
”Ihe polymeriZable composition according to the inven 

tion contains (A) a speci?ed infrared absorber, (B1) a radical 
generator, and (C1) a radical polymeriZable compound as 
essential components. It is preferable that (D1) a binder 
polymer is further added for the purpose of enhancing the 
?lm forming properties, etc. In such a polymeriZable com 
position, the radical generator is decomposed by energy of 
infrared light Which the infrared absorber absorbs, thereby 
generating a radical; and a polymerization reaction of the 
radical polymeriZable compound is generated in series by 
the generated radical so that the solubility in alkalis is 
loWered, Whereby the polymeriZable composition becomes 
insoluble. 

[(A) Speci?ed Infrared Absorber] 
The speci?ed infrared absorber (A) Which is a character 

istic component of the invention is a cyanine dye having a 
structure in Which hetero rings are bonded to each other via 
a methine chain and is characterized by having at least one 
substituent (speci?ed substituent) having a structure selected 
from an amide bond, a urethane bond, a urea bond, and a 
sulfonamide bond on at least one of aromatic rings at both 
ends, nitrogen atoms present on the hetero rings at both ends, 
and the methine chain. 

First of all, the speci?ed substituent Will be described 
beloW. 

The speci?ed substituent according to the invention is not 
particularly limited so far as it has at least one structure 

selected from an amide bond, a urethane bond, a urea bond, 
and a sulfonamide bond. Further, the speci?ed substituent 
may have the plural number of these structures. 

Preferred examples of the speci?ed substituent having 
such a structure include ones represented by the folloWing 
formulae (T-l) to (T-6). 

(T-l) 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 

-continued 
(T-6) 

In the foregoing formulae (T-l) to (T-6), R11, R13, and R16 
each independently represents a monovalent organic group; 
and R12, R14, and R15 each independently represents a 
hydrogen atom or a monovalent organic group. 

Of these, ones represented by the formula (T-2), ones 
represented by the formula (T-3), and ones represented by 
the formula (T-4) are preferable; ones represented by the 
formula (T-2) wherein R12 represents a monovalent organic 
group and ones represented by the formula (T-3) are espe 
cially preferable; and ones represented by the formula (T-3) 
are the most preferable. 

It is only a requirement that the speci?ed substituent is 
bonded on at least one of aromatic rings at both ends of the 
cyanine dye, nitrogen atoms present on the hetero rings at 
both ends, and the methine chain directly or via an organic 
connecting group. The organic connecting group is a poly 
valent organic group composed of non-metallic atoms and is 
preferably one composed of from 1 to 60 carbon atoms, from 
0 to 10 nitrogen atoms, from 0 to 50 oxygen atoms, from 1 
to 100 hydrogen atoms, and from 0 to 20 sulfur atoms are 
preferable. 
More speci?c examples of de connecting group include 

ones having at least one of the folloWing structures. 

Polyvalent naphthalene Polyvalent anthracene 

Also, the foregoing connecting group may have a sub 
stituent. Examples of such a substituent include a halogen 
atom, a hydroxyl group, a carboxyl group, a sulfonato group, 
a nitro group, a cyano group, an amide group, an amino 
group, an alkyl group, an alkenyl group, an alkynyl group, 
an aryl group, a substituted oxy group, a substituted sulfonyl 
group, a substituted carbonyl group, a substituted sul?nyl 
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group, a sulfo group, a phosphono group, a phosphonato 
group, a silyl group, and a heterocyclic group. 

In the foregoing formulae (T-l) to (T-6), as the monova 
lent organic group represented by R11 to R16, an alkyl group, 
an alkenyl group, an alkynyl group, an aryl group, and a 
heterocyclic group, each of Which may have a substituent, 
are preferable. 
As such an alkyl group, linear, branched or cyclic alkyl 

groups having from 1 to 20 carbon atoms can be enumer 
ated. Speci?c examples thereof include a methyl group, an 
ethyl group, a propyl group, a butyl group, a pentyl group, 
a hexed group, a heptyl group, an octyl group, a nonyl group, 
a decyl group, an undecyl group, a dodecyl group, a tridecyl 
group, a hexadecyl group, an octadecyl group, an eicosyl 
group, an isopropyl group, an isobutyl group, a sec-butyl 
group, a t-butyl group, an isopentyl group, a neopentyl 
group, a l-methylbutyl group, an isohexyl group, a 2-eth 
ylhexyl group, a 2-methylhexyl group, a cyclohexyl group, 
a cyclopentyl group, and a 2-norbonyl group. Of these, 
linear alkyl groups having from 1 to 12 carbon atoms, 
branched alkyl groups having from 3 to 12 carbon atoms, 
and cyclic alkyl groups having from 5 to 10 carbon atoms 
are more preferable. 
As the substituent of the substituted alkyl group, groups 

composed of a monovalent non-metallic atomic group 
exclusive of a hydrogen atom are used. Preferred examples 
thereof include a halogen atom (for example, iF; iBr, 
iCl, and *1), a hydroxyl group, an alkoxy group, an 
aryloxy group, a mercapto group, an alkylthio group, an 
arylthio group, an alkylditho group, an aryldithio group, an 
amino group, an N-alkylamino group, an N,N-dialkylamino 
group, an N-arylamino group, an N,N-diarylamino group, an 
N-alkyl-N-arylamino group, an acyloxy group, a carbamoy 
loxy group, an N-alkylcarbamoyloxy group, an N-arylcar 
bamoyloxy group, an N,N-dialkylcarbamoyloxy group, an 
N,N-diarylcarbamoyloxy group, an N-alkyl-N-arylcarbam 
oyloxy group, an alkylsulfoxy group, an arylsulfoxy group, 
an acylthio group, an acylamino group, an N-alkylacylamino 
group, an N-arylacylamino group, an ureido group, an 
N'-alkylureido group, an N',N'-dialkylureido group, an 
N'-arylureido group, an N',N'-diarylureido group, an 
N'-alkyl-N'-arylureido group, an N-alkylureido group, an 
N-arylureido group, an N'-alkyl-N-alkylureido group, an 
N'-alkyl-N-arylureido group, an N',N'-dialkyl-N-alkylureido 
group, an N',N'-dialkyl-N-arylureido group, an N'-aryl-N 
alkylureido group, an N'-aryl-N-arylureido group, an N',N' 
diaryl-N-alkylureido group, an N',N'-diaryl-N-arylureido 
group, an N'-alkyl-N'-aryl-N-alkylureido group, an N'-alkyl 
N'-aryl-N-arylureido group, an alkoxycarbonylamino group, 
an aryloxycarbonylamino group, an N-alkyl-N-alkoxycar 
bonylamino group, an N-alkyl-N-aryloxycarbonylamino 
group, an N-aryl-N-alkoxycarbonylamino group, an N-aryl 
N-aryloxycarbonylamino group, a formyl group, an acyl 
group, a carboxyl group, an alkoxycarbonyl group, an ary 
loxycarbonyl group, a carbamoyl group, an N-alkylcarbam 
oyl group, an N,N-dialkylcarbamoyl group, an N-arylcar 
bamoyl group, an N,N-diarylcarbamoyl group, an N-alkyl 
N-arylcarbamoyl group, an alkylsul?nyl group, an 
arylsul?nyl group, an alkylsulfonyl group, an arylsulfonyl 
group, a sulfo group (iSO3H) and a conjugated base group 
thereof (referred to as “sulfonato group”), an alkoxysulfonyl 
group, an aryloxysulfonyl group, a sul?namoyl group, an 
N-alkylsul?namoyl group, an N,N-dialkylsul?namoyl 
group, an N-arylsul?namoyl group, an N,N-diarylsul? 
namoyl group, an N-alkyl-N-arylsul?namoyl group, a sul 
famoyl group, an N-alkylsulfamoyl group, an N,N-dialkyl 
sulfamoyl group, an N-arylsulfamoyl group, an N,N 
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8 
diarylsulfamoyl group, all N-alkyl-N-arylsulfamoyl group, a 
phosphono group (iPO3H2) and a conjugated based group 
thereof (referred to as “phosphonato group”), a dialky 
lphosphono group (iPO3(alkyl)2), a diarylphosphono 
group (iPO3(aryl)2), an alkylarylphosphono group (iPO3 
(alkyl)(aryl)), a monoalkylphosphono group (iPO3H 
(alkyl)) and a conjugated base group thereof (referred to as 
“alkylphosphonato group”), a monoarylphosphono group 
(iPO3H(aryl)) and a conjugated base group thereof (re 
ferred to as “arylphosphonato group”), a phosphonooxy 
group (4OPO3H2) and a conjugated based group thereof 
(referred to as “phosphonatooxy group”), a dialkylphospho 
nooxy group (4OPO3H(alkyl)2), a diarylphosphonooxy 
group (4OPO3H(aryl)2), an alkylarylphosphonooxy group 
(iOPO3(alkyl)(aryl)), a monoalkylphosphonooxy group 
(iOPO3H(alkyl)) and a conjugated base group thereof 
(referred to as “alkylphosphonatooxy group”), a 
monoarylphosphonooxy group (4OPO3H(aryl)) and a con 
jugated base group thereof (referred to as “arylphospho 
natooxy group”), a cyano group, a nitro group, an aryl group, 
an alkenyl group, an alkynyl group, a heterocyclic group, 
and a silyl group. 

As speci?c examples of the alkyl group in these substitu 
ents, the foregoing alkyl groups are enumerated. Speci?c 
examples the aryl group in the foregoing substituents 
include a phenyl group, a biphenyl group, a naphthyl group, 
a tolyl group, a xylyl group, a mesityl group, a cumenyl 
group, a chlorophenyl group, a bromophenyl group, a chlo 
romethylphenyl group, a hydroxyphenyl group, a methox 
yphenyl group, an ethoxyphenyl group, a phenoxyphenyl 
group, an acetoxyphenyl group, a benZoyloxyphenyl group, 
a methylthiophenyl group, a phenylthiophenyl group, a 
methylaminophenyl group, a dimethylaminophenyl group, 
an acetylaminophenyl group, a carboxyphenyl group, a 
methoxycarbonylphenyl group, an ethoxyphenylcarbonyl 
group, a phenoxycarbonylphenyl group, an N-phenylcar 
bamoylphenyl group, a cyanophenyl group, a sulfophenyl 
group, a sulfonatophenyl group, a phosphonophenyl group, 
and a phosphonatophenyl group. 

Also, examples of the alkenyl group include a vinyl 
group, a l-propenyl group, a l-butenyl group, a cinnamyl 
group, and a 2-chloro-l-ethenyl group; and examples of the 
alkynyl group include an ethynyl group, a l-propynyl group, 
a l-butynyl group, and a trimethylsilylethynyl group. 

As R01 of the acyl group (ROlCOi), a hydrogen atom and 
the foregoing alkyl groups and aryl groups can be enumer 
ated. Of these substituents, a halogen atom (for example, 
iF, iBr, 4C1, and fl), an alkoxy group, an aryloxy 
group, an alkylthio group, an arylthio group, an N-alky 
lamino group, an N,N-dialkylamino group, all acyloxy 
group, an N-alkylcarbamoyloxy group, an N-arylcarbamoy 
loxy group, an acylamino group, a formyl group, an acyl 
group, a carboxyl group, an alkoxycarbonyl group, an ary 
loxycarbonyl group, a carbamoyl group, an N-alkylcarbam 
oyl group, an N,N-dialkylcarbamoyl group, an N-arylcar 
bamoyl group, an N-alkyl-N-arylcarbamoyl group, a sulfo 
group, a sulfonato group, a sulfamoyl group, an N-alkylsul 
famoyl group, an N,N-dialkylsulfamoyl group, an N-aryl 
sulfamoyl group, an N-alkyl-N-arylsulfamoyl group, a 
phosphono group, a phosphonato group, a dialkylphosphono 
group, a diarylphosphono group, a monoalkylphosphono 
group, an alkylphosphonato group, a monoarylphosphono 
group, an arylphosphonato group, a phosphonooxy group, a 
phosphonatooxy group, an aryl group, and an alkenyl group 
are more preferable. 
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Examples of the heterocyclic group include a pyridyl 
group and a piperidinyl group. Examples of the silyl group 
include a trimethylsilyl group. 
On the other hand, as the alkylene group in the substituted 

alkyl group, divalent organic residues resulting from elimi 
nation of any one of the hydrogen atoms on the foregoing 
alkyl group having from 1 to 20 carbon atoms can be 
enumerated; and linear alkylene groups having from 1 to 12 
carbon atoms, branched alkylene groups having from 3 to 12 
carbon atoms, and cyclic alkylene groups having from 5 to 
10 carbon atoms can be preferably enumerated. Preferred 
examples of the substituted alkyl group obtained by com 
bining such a substituent With the alkylene group include a 
chloromethyl group, a bromomethyl group, a 2-chloroethyl 
group, a tri?uoromethyl group, a methoxymethyl group, an 
isopropoxymethyl group, a butoxymethyl group, a sec 
butoxybutyl group, a methoxyethoxyethyl group, an ally 
loxymethyl group, a phenoxymethyl group, a methylthiom 
ethyl group, a tolylthiomethyl group, a pyridylmethyl group, 
a tetramethylpiperidinylmethyl group, an N-acetyltetram 
ethylpiperidinylmethyl group, a trimethylsilylmethyl group, 
a methoxyethyl group, an ethylaminoethyl group, a diethy 
laminopropyl group, a morpholinopropyl group, an acety 
loxymethyl group, a benZoyloxymethyl group, an N-cyclo 
hexylcarbamoyloxyethyl group, an 
N-phenylcarbamoyloxyethyl group, an acetylaminoethyl 
group, an N-methylbenZoylaminopropyl group, a 2-oxoethyl 
group, a 2-oxopropyl group, a carboxypropyl group, a 
methoxycarbonylethyl group, an allyloxycarbonylbutyl 
group, a chlorophenoxycarbonylmethyl group, a carbamoyl 
methyl group, an N-methylcarbamoylethyl group, an N,N 
dipropylcarbamoylmethyl group, an N-(methoxyphenyl)car 
bamoylethyl group, an N-methyl-N-(sulfophenyl) 
carbamoylmethyl group, a sulfobutyl group, a 
sulfonatobutyl group, a sulfamoylbutyl group, an N-ethyl 
sulfamoylmethyl group, an N,N-dipropylsulfamoylpropyl 
group, an N-tolylsulfamoylpropyl group, an N-methyl-N 
(phosphonophenyl)sulfamoyloctyl group, a phosphonobutyl 
group, a phosphonatohexyl group, a diethylphosphonobutyl 
group, a diphenylphosphonopropyl group, a meth 
ylphosphonobutyl group, a methylphosphonatobutyl group, 
a tolylphosphonohexyl group, a tolylphosphonatohexyl 
group, a phosphonooxypropyl group, a phosphonatooxybu 
tyl group, a benZyl group, a phenethyl group, an ot-methyl 
benZyl group, a l-methyl-l-phenylethyl group, a p-methyl 
benZyl group, a cinnamyl group, an allyl group, a 
l-propenylmethyl group, a 2-butenyl group, a 2-methylallyl 
group, a 2-methylpropenylmethyl group, a 2-propynyl 
group, a 2-butynyl group, and a 3-butynyl group. 
As the aryl group, ones in Which from 1 to 3 benZene rings 

form a fused ring and ones in Which a benZene ring and a 
5-membered unsaturated ring form a fused ring can be 
enumerated. Speci?c examples thereof include a phenyl 
group, a naphthyl group, an anthryl group, a phenanthryl 
group, an indenyl group, an acenaphthenyl group, and a 
?uorenyl group. Of these, a phenyl group and a naphthyl 
group are more preferable. 
As the substituted aryl group, ones in Which a group 

composed of a monovalent non-metallic atomic group 
exclusive of a hydrogen atom is present as a substituent on 
the ring-forming carbon atom of the foregoing aryl group are 
used. As preferred examples of the substituent, the foregoing 
alkyl groups and substituted alkyl groups and those enumer 
ated as the substituent in the foregoing substituted alkyl 
group can be enumerated. 

Speci?c examples of such a substituted aryl group include 
a biphenyl group, a tolyl group, a xylyl group, a mesityl 
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10 
group, cumenyl group, a chlorophenyl group, a bromophe 
nyl group, a ?uorophenyl group, a chloromethylphenyl 
group, a tri?uoromethylphenyl group, a hydroxyphenyl 
group, a methoxyphenyl group, a methoxyethoxyphenyl 
group, an allyloxyphenyl group, a phenoxyphenyl group, a 
methylthiophenyl group, a tolylthiophenyl group, an ethy 
laminophenyl group, a diethylaminophenyl group, a mor 
pholinophenyl group, an acetyloxyphenyl group, a benZoy 
loxyphenyl group, an N-cyclohexylcarbamoyloxyphenyl 
group, an N-phenylcarbamoyloxyphenyl group, an acety 
laminophenyl group, an N-methylbenZoylaminophenyl 
group, a carboxyphenyl group, a methoxycarbonylphenyl 
group, an allyloxycarbonylphenyl group, a chlorophenoxy 
carbonylphenyl group, a carbamoylphenyl group, an N-me 
thylcarbamoylphenyl group, an N,N-dipropylcarbam 
oylphenyl group, an N-(methoxyphenyl)carbamoylphenyl 
group, an N-methyl-N-(sulfophenyl)carbamoylphenyl 
group, a sulfophenyl group, a sulphonatophenyl group, a 
sulfamoylphenyl group, an N-ethylsulfamoylphenyl group, 
an N,N-dipropylsulfamoylphenyl group, an N-toylsulfa 
moylphenyl group, an N-methyl-N-(phosphonophenyl)sul 
famoylphenyl group, a phosphonophenyl group, a phospho 
natophenyl group, a diethylphosphonophenyl group, a 
diphenylphosphonophenyl group, a methylphosphonophe 
nyl group, a methylphosphonatophenyl group, a 
tolylphosphonophenyl group, a tolylphosphonatophenyl 
group, an allylphenyl group, a l-propenylmethylphenyl 
group, a 2-butenylphenyl group, a 2-methylallylphenyl 
group, a 2-methylpropenylphenyl group, a 2-propynylphe 
nyl group, a 2-butynylphenyl group, and a 3-butynylphenyl 
group. 
As the alkenyl group, substituted alkenyl group, alkynyl 

group and substituted alkynyl group (iC(RO2)=C(RO3) 
(R04) and 4CEC(RO5)), ones in Which R02, R03, R04, and 
R05 are each a group composed of a monovalent non 
metallic atomic group can be used. As preferred examples of 
R02, R03 , R04, and R05, a hydrogen atom, a halogen atom, an 
alkyl group, a substituted alkyl group, an aryl group, and a 
substituted aryl group can be enumerated. As speci?c 
examples thereof, those described previously can be enu 
merated. As more preferred groups of R02, R03, R04, and 
R05, a hydrogen atom, a halogen atom, and a linear, 
branched or cyclic alkyl group having from 1 to 10 carbon 
atoms can be enumerated. 

Preferred speci?c examples of these alkenyl group, sub 
stituted alkenyl group, alkynyl group and substituted alkynyl 
group include a vinyl group, a l-propenyl group, a l-butenyl 
group, a l-pentenyl group, a l-hexenyl group, a l-octenyl 
group, a l-methyl-l-propenyl group, a 2-methyl-l-propenyl 
group, a 2-methyl-l-butenyl group, a 2-phenyl-l-ethenyl 
group, a 2-chloro-l-ethenyl group, an ethynyl group, a 
l-propynyl group, a l-butynyl group, and a phenylethynyl 
group. 
As the heterocyclic group, a pyridyl group exempli?ed as 

the sub stituent of the substituted alkyl group and the like can 
be enumerated. 
As the foregoing substituted oxy group (RO6Oi), ones in 

which R06 is a group composed of a monovalent non 
metallic atomic group exclusive of a hydrogen atom can be 
used. As preferred examples of the substituted oxy group, an 
alkoxy group, an aryloxy group, an acyloxy group, a car 
bamoyloxy group, an N-alkylcarbamoyloxy group, an 
N-arylcarbamoyloxy group, an N,N-dialkylcarbamoyloxy 
group, an N,N-diarylcarbamoyloxy group, an N-alkyl-N 
arylcarbamoyloxy group, an alkylsulfoxy group, an arylsul 
foxy group, a phosphonooxy group, and a phosphonatooxy 
group can be enumerated. As the alkyl group and aryl group 
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in these groups, those enumerated as the foregoing alkyl 
group, substituted alkyl group, aryl group and substituted 
aryl group can be enumerated. Also, as the acyl group 
(RO7COi) in the acyloxy group, ones in which R07 repre 
sents the foregoing alkyl group, substituted alkyl group, aryl 
group or substituted aryl group can be enumerated. Of these 
substituents, an alkoxy group, an aryloxy group, an acyloxy 
group, and an arylsulfoxy group are more preferable. Pre 
ferred speci?c examples of the substituted oxy group include 
a methoxy group, an ethoxy group, a propyloxy group, an 
isopropyloxy group, a butyloxy group, a pentyloxy group, a 
hexyloxy group, a dodecyloxy group, a benZyloxy group, an 
allyloxy group, a phenethyloxy group, a carbxoyethyloxy 
group, a methoxycarbonylethyloxy group, an ethoxycarbo 
nylethyloxy group, a methoxyethoxy group, a phenoxy 
ethoxy group, a methoxyethoxyethoxy group, an ethoxy 
ethoxyethoxy group, a morpholinoethoxy group, a 
morpholinopropyloxy group, an allyloxyethoxyethoxy 
group, a phenoxy group, a tolyloxy group, a xylyloxy group, 
a mesityloxy group, a mesityloxy group, a cumenyloxy 
group, a methoxyphenyloxy group, an ethoxyphenyloxy 
group, a chlorophenyloxy group, a bromophenyloxy group, 
an acetyloxy group, a benZoyloxy group, a naphthyloxy 
group, a phenylsulfonyloxy group, a phosphonooxy group, 
and a phosphonatooxy group. 
As the substituted amino group (ROSNH and (RO9)(RO1O) 

Ni) including an amide group, ones in Which R08, R09, and 
R010 are each a group composed of a monovalent non 
metallic atomic group exclusive of a hydrogen atom can be 
used. R09 and R010 may be taken together to form a ring. As 
preferred examples of the substituted amino group, an 
N-alkylamino group, an N,N-dialkylamino group, an N-ary 
lamino group, an N,N-diarylamino group, an N-alkyl-N 
arylamino group, an acylamino group, an N-alkylacylamino 
group, an N-arylacylamino group, an ureido group, an 
N'-alkylureido group, an N',N'-dialkylureido group, an 
N'-arylureido group, an N',N'-diarylureido group, an 
N'-alkyl-N'-arylureido group, an N-alkylureido group, an 
N-arylureido group, an N'-alkyl-N-alkylureido group, an 
N'-alkyl-N-arylureido group, an N',N'-dialkyl-N-alkylureido 
group, an N'-alkyl-N'-arylureido group, an N',N'-dialkyl-N 
alkylureido group, an N',N'-dialkyl-N'-arylureido group, an 
N'-aryl-N-alkylureido group, an N'-aryl-N-arylureido group, 
an N',N'-diaryl-N-alkylureido group, an N',N'-diaryl-N-ary 
lureido group, an N'-alkyl-N'-aryl-N-alkylureido group, an 
N'-alkyl-N'-aryl-N-arylureido group, an alkoxycarbony 
lamino group, an aryloxycarbonylamino group, an N-alkyl 
N-alkoxycarbonylamino group, an N-alkyl-N-aryloxycarbo 
nylamino group, an N-aryl-N-alkoxycarbonylamino group, 
and an N-aryl-N-aryloxycarbonylamino group can be enu 
merated. As the alkyl group and aryl group in these groups, 
those enumerated as the foregoing alkyl group, substituted 
alkyl group, aryl group and substituted aryl group can be 
enumerated; and R07 of the acyl group (RO7COi) in the 
acylamino group, N-alkylacylamino group and N-arylacy 
lamino group is the same as described previously. Of these, 
an N-alkylamino group, an N,N-dialkylamino group, an 
N-arylamino group, and an acylamino group are more 
preferable. Preferred speci?c examples of the substituted 
amino group include a methylamino group, an ethylamino 
group, a diethylamino group, a morpholino group, a piperi 
dino group, a pyrrolidino group, a phenylamino group, a 
benZoylamino group, and an acetylamino group. 
As the substituted sulfonyl group (ROniSO2i), ones in 

which R011 is a group composed of a monovalent non 
metallic atomic group can be used. As more preferred 
examples thereof, an alkylsulfonyl group and an arylsulfo 
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12 
nyl group can be enumerated. As the alkyl group and aryl 
group in these groups, those enumerated as the foregoing 
alkyl group, substituted alkyl group, aryl group and substi 
tuted aryl group can be enumerated. Speci?c examples of 
such a substituted sulfonyl group include a butylsulfonyl 
group, a phenylsulfonyl group, and a chlorophenylsulfonyl 
group. 

The sulfonato group (iSO3_) means a conjugated base 
anion group of a sulfo group (iSO3H) as described previ 
ously. In general, it is preferable that the sulfonato group is 
used together With a counter cation. As such a counter 
cation, ones Which are generally knoWn, i.e., Various oniums 
(for example, aminoniums, sulfoniums, phosphoniums, 
iodoniums, and aZiniums) and metal ions (for example, Na", 
K", Ca2+, and Zn“), are enumerated. 
As the substituted carbonyl group (ROl34COi), ones in 

which R013 is a group composed of a monovalent non 
metallic atomic group can be used. Preferred examples of 
the substituted carbonyl group include a formyl group, an 
acyl group, a carboxyl group, an alkoxycarbonyl group, an 
aryloxycarbonyl group, a carbamoyl group, an N-alkylcar 
bamoyl group, an N,N-dialkylcarbamoyl group, an N-aryl 
carbamoyl group, an N,N-diarylcarbamoyl group, and an 
N-alkyl-N'-arylcarbamoyl group. As the alkyl group and aryl 
group in these groups, those enumerated as the foregoing 
alkyl group, substituted alkyl group, aryl group and substi 
tuted aryl group can be enumerated. Of these substituted 
carbonyl groups, a formyl group, an acyl group, a carboxyl 
group, an alkoxycarbonyl group, an aryloxycarbonyl group, 
a carbamoyl group, an N-alkylcarbamoyl group, an N,N, 
dialkylcarbamoyl group, and an N-arylcarbamoyl group are 
preferable; and a formyl group, an acyl group, an alkoxy 
carbonyl group, and an aryloxycarbonyl group are further 
preferable. Preferred speci?c examples of the substituted 
carbonyl group include a formyl group, an acetyl group, a 
benZoyl group, a carboxyl group, a methoxycarbonyl group, 
an ethoxycarbonyl group, an allyloxycarbonyl group, a 
dimethylaminophenylethenylcarbonyl group, a methoxycar 
bonylmethoxycarbonyl group, an N-methylcarbamoyl 
group, an N-phenylcarbamoyl group, an N,N-diethylcar 
bamoyl group, and a morpholinocarbonyl group. 

As the substituted sul?nyl group (ROMiSOi), ones in 
which R014 is a group composed of a monovalent non 
metallic atomic group can be used. Preferred examples 
thereof include an alkylsulinyl group, an arylsul?nyl group, 
a sul?namoyl group, an N-alkylsul?namoyl group, an N,N 
dialkylsul?namoyl group, an N-arylsul?namoyl group, an 
N,N-diarylsul?namoyl group, and an N-alkyl-N-arylsul? 
namoyl group. As the alkyl group and aryl group in these 
groups, those enumerated as the foregoing alkyl group, 
substituted alkyl group, aryl group and substituted aryl 
group can be enumerated. Of these, an alkylsinyl group and 
an arylsul?nyl group are more preferable. Speci?c examples 
of such a substituted sul?nyl group include a hexylsul?nyl 
group, a benZylsul?nyl group, and a tolylsul?nyl group. 

The substituted phosphono group as referred to herein 
means a phosphono group in Which one or tWo hydroxyl 
groups thereon are substituted With other organic oxo group. 
Preferred examples thereof include the foregoing dialky 
lphosphono group, diarylphosphono group, alky 
larylphosphono group, monoalkylphosphono group and 
monoarylphosphono group. Of these, a dialkylphosphono 
group and a diarylphosphono group are more preferable. 
Speci?c examples of such a substituted phosphono group 
include a diethylphosphono group, a dibutylphosphono 
group, and a diphenylphosphono group. 
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The phosphonato group (iPO32_ and iPO3H_) means a 
conjugated base anion group derived from acid ?rst disso 
ciation or acid second dissociation of a phosphono group 
(iPO3H2) as described previously. In general, it is prefer 
able that the phosphonato group is used together With a 
counter cation. As such a counter cation, ones Which are 
generally knoWn, i.e., various oniums (for example, ammo 
niums, sulfoniums, phosphoniums, iodoniums, and aZini 
ums) and metal ions (for example, Na", K", Ca2+, and Zn“), 
are enumerated. 

The substituted phosphonato group as referred to herein is 
a conjugated base anion group resulting from substitution of 
one hydroxyl group on the foregoing substituted phosphono 
group With an organic oxo group. Speci?c examples thereof 
include conjugated bases of the foregoing monoalky 
lphosphono group (iPO3H(alkyl)) and 
monoarylphosphono group (iPO3H(aryl)). 

The speci?ed infrared absorber (A) having such a speci 
?ed substituent is preferably a cyanine dye represented by 
the folloWing formula (I). 

In the formula (I), R1 and R2 each independently repre 
sents a monovalent organic group, and preferably an option 
ally substituted hydrocarbon group having not more than 20 
carbon atoms. 

Ar1 and Ar2 each independently represents an optionally 
substituted aromatic group or heterocyclic group. As the 
preferred aromatic group, a benZene ring and a naphthalene 
ring are enumerated; and as the preferred heterocyclic group, 
a pyridine ring and a pyraZine ring are enumerated. Of these, 
a benZene ring and a naphthalene ring are preferable. 

Y1 and Y2 each independently represents a sulfur atom, an 
oxygen atom, a selenium atom, a dialkylmethylene group 
having not more than 12 carbon atoms, or a 4CH=CHi 
group. Of these, a dialkylmethylene group such as a dim 
ethylmethylene group is preferable. 
Q represents a pentamethine group or a heptamethine 

group. Of these, a heptamethine group is preferable in vieW 
of Wavelength adaptability With infrared light and stability. 
Also, Q may be substituted With a group selected from an 
alkoxy group, an aryloxy group, an alkylthio group, an 
arylthio group, a dialkylamino group, a diarylamino group, 
a halogen atom, an alkyl group, an aralkyl group, a 
cycloalkyl group, an aryl group, an oxy group, and an 
iminium salt group. Preferred examples of the substituent 
include a diarylamino group such as a diphenylamino group 
and an arylthio group such as a phenylthio group. 

X- represents an anion. In vieW of the storage stability of 
a coating liquid for recording layer, X“ is preferably a 
halogen ion, a perchloric acid ion, a tetra?uoroborate ion, a 
hexa?uorophosphate ion, or a sulfonic acid ion, and espe 
cially preferably a perchloric acid ion, a hexa?uorophos 
phate ion, or an arylsulfonic acid ion. 

The cyanine dye represented by the formula (I) is required 
to have at least one of the foregoing speci?ed substituents on 
at least one of R1, R2, Arl, Ar2, and Q. 
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14 
Further, in the invention, it is preferable that the cyanine 

dye is of a structure represented by the folloWing formula 
(II). 

In the formula (II), R1, R2, Arl, Ar2, Y1, Y2, and X- are 
synonymous With those in the foregoing formula (I). 

R3, R4, R7, and R8 each independently represents a 
hydrogen atom or a monovalent organic group. As the 
monovalent organic group, a hydrocarbon having not more 
than 12 carbon atoms and the like are enumerated. Of these, 
a hydrogen atom is preferable because a raW material is 
easily available. 

R5 and R6 each independently represents a hydrogen atom 
or a monovalent organic group. As the monovalent organic 
group, a hydrocarbon having from 1 to 12 carbon atoms and 
the like are enumerated. Also, R5 and R6 may be taken 
together to form a ring structure. As the ring to be formed, 
a 5-membered ring and a 6-membered ring are preferable. 

R9 and R10 each independently represents a monovalent 
organic group. As the monovalent organic group, an option 
ally substituted aromatic hydrocarbon group having from 6 
to 10 carbon atoms and an optionally substituted alkyl group 
having from 1 to 8 carbon atoms are preferable. Also, R9 and 
R10 may be taken together to form a ring structure. As the 
ring to be formed, an aromatic group such as a phenyl group 
is preferable. 
The cyanine dye represented by the formula (II) is 

required to have at least one of the foregoing speci?ed 
substituents on at least one of R1 to R10, Arl, and Ar2. 

Moreover, in the invention, it is preferable that the cya 
nine dye is of a structure represented by the folloWing 
formula (III). 

In the formula (III), R1, R2, Arl, Ar2, Y1, Y2, and X- are 
synonymous With those in the foregoing formula (I). 
n represents 1 or 2. 

Ar3 and Ar4 each independently represents an optionally 
substituted aromatic group or heterocyclic group. 

It is required that at least one of R1, R2, Arl, Ar2, A13, and 
Ar4 has at least one speci?ed substituent. 

In the invention, it is the most preferable that the cyanine 
dye is of a structure represented by the folloWing formula 
(IV) or (V). 
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In the formulae (IV) and (V), R1, R2, Arl, Arz, Y1, Y2, and n and In each independently represents an integer of 0 or 
X- are synonymous With those in the foregoing formula (I). more, and the total sum of n and m is 1 or more, 

5 6 . . 

Ar, andAr each Independently represents an Opnonany Also, the speci?ed infrared absorber according to the 
substituted aromatic group. _ _ _ _ _ 

L1 and L2 each independently represents an alkylene 25 1nvent1on1s most preferablyacyamne dye havingastructure 
group having from 1 to 10 carbon atoms_ represented by any one of the formulae (1) to (V), wherein 

R11 and R12 each independently represents a speci?ed at least one of a halogen atom and an alkoxycarbonyl group 

subsltiguent l4 _ is present on Ar1 and Arz, and the speci?ed substituent is 
R ‘and R each independently represents a monovalent 30 present on either one of R1 and R2 or either one of R11 and 

organic group such as an optionally substituted aromat1c R12 
hydrocarbon group having from 6 to 10 carbon atoms and an ' 
optionally substituted alkyl group having from 1 to 8 carbon Speci?c examples Of the speci?ed infrared absorber (A) 
atoms. Of these, an aromatic hydrocarbon group such as a Will be given beloW, but it should not be construed that the 
phenyl group is preferable. invention is limited thereto. 

: N 
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Arepresentative synthesis example of the speci?ed infra 
red absorber (A) Will be described below, but it should not 
be construed that the invention is limited thereto. 

<Synthesis of Speci?ed Infrared Absorber (A-2)> 
60.0 g of 5-chloro-2,3,3-trimethyl-3H-indolenine and 

77.4 g of 2-bromoethanol Were mixed and stirred at 1200 C. 
for 2 hours. After cooling to room temperature, 200 mL of 
ethyl acetate Was added, thereby depositing a crystal. 

Next, the deposit Was collected by ?ltration, Washed With 
400 mL of ethyl acetate, and then dried. 30.0 g of the 
resulting crystal Was suspended in 150 mL of N,N-dimethy 
lacetamide, to Which Were then added 11.1 g of phenyl 
isocyanate and 0.1 g of dibutyltin dilaurate, and the mixture 
Was stirred at 1000 C. for 4 hours. After cooling to room 
temperature, 300 mL of ethyl acetate Was added, thereby 
depositing a crystal. The deposit Was collected by ?ltration, 
Washed With 500 mL of ethyl acetate, and then dried. 

Subsequently, 35.0 g of the resulting crystal and 18.5 g of 
N-(2,5-bis((phenylamino)methylene)cyclopentylidene)-N 
phenylbenZenealuminum tetra?uoroborate Were dissolved 
in 380 mL of isopropyl alcohol, to Which Were then addi 
tionally added 10.2 of acetic anhydride and 25.3 g of 
triethylamine, and the mixture Was re?uxed by heating for 2 
hours. After cooling to room temperature, 20.0 g of a 42% 
tetra?uoroboric acid aqueous solution and 15.0 g of acetic 
acid Were added, and the mixture Was stirred for 2 hours. A 
deposit Was collected by ?ltration and Washed With about 60 
mL of ethyl acetate, thereby obtaining 20.0 g of the speci?ed 
infrared absorber (A-2). 
What the product is the speci?ed infrared absorber (A-2) 

Was con?rmed by H-NMR, IR and mass spectrum. 
The speci?ed infrared absorber (A) according to the 

invention may be used singly or in admixture of tWo or more 
kinds thereof. From the vieWpoints of sensitivity and pre 
vention of staining in a non-image area, the addition amount 
of the speci?ed infrared absorber is preferably from 0.01 to 
50% by Weight, more preferably from 0.1 to 20% by Weight, 
and especially preferably from 1 to 10% by Weight based on 
the total solids content of the polymeriZable composition. 

Also, a general-purpose infrared absorber as described 
later may be used jointly Within the range Where the effect 
of the invention is not hindered. In that case, the content of 
the general-purpose infrared absorber to be used jointly is 
preferably not more than 40% by Weight in the total solids 
content of the Whole of infrared absorbers. 

(Infrared Absorber Which can be Used Jointly) 
As the infrared absorber Which can be used jointly With 

the speci?ed infrared absorber (A), knoWn spectral sensi 
tiZing dyes or dyestuffs or pigments can be used so far as 
they have a function to absorb infrared light to convert it into 
heat energy. 

<Spectral SensitiZing Dye or Dyestuif> 
Examples of the spectral sensitiZing dye or dyestulf 

preferred as the infrared absorber Which can be used jointly 
in the invention include polynucleic aromatic compounds 
(for example, pyrene, perylene, and triphenylene), xan 
thenes (for example, ?uorescein, eosine, erythrosine, 
Rhodamine B, and Rose Bengale), cyanines (for example, 
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thiacarbocyanine and oxacarbocyanine), merocyanines (for 
example, merocyanine and carbomerocyanine), thiaZines 
(for example, thionine, Methylene Blue, and Toluidine 
Blue), acridines (for example, Acridine Orange, chloro?a 
vin, and acri?avine), phthalocyanines (for example, phtha 
locyanine and metalphthalocyanine), porphyrins (for 
example, tetraphenylporphyrin and central metal-sub stituted 
porphyrin), chlorophylls (for example, chlorophyll, chloro 
phyllin, and central metal-substituted chlorophyll), metal 
complexes, anthraquinones (for example, anthraquinone), 
squaliums (for example, squalium), and the folloWing com 
pound. 

As more preferred spectral sensitiZing dyes or dyestuffs, 
pyrylium salts described in JP-B-40-28499, for example, 

ocH3 

CZHS CZHS 

c104 
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cyanines described in JP-B-46-42363, for example, dyes described in JP-A-57-10605, azocinnamylidene deriva 
tives described in JP-B-2-30321, for example, 

I \ 5 S /CH3 
0 >—CH=CH—CH=CH N / < / Cf 111+ CH=CH—CH N CH3 
N 

OCH3 0104- | 
_ CzHs _ 10 

cyanine based dyes described in JP-A-1-287105, for 
— — example, 

I \ 
S 

N+/ CH—CH CH=< 15 S — — CH=CH—CH 

| N \ ( 
OCH; 1. I N 

_ CzHs _ N+/ 1' CZHS 

20 | 
C2H5 

benzofuran dyes described in JP-A-2-63053, for example, 

conjugated ketone dyes described in JP-A-2-85858 and 40 
- t' d 

JP-A-2-216154, for example, conénge 
S I 2 5 S 

/>—CH=C—CH=< 
O N+ N 

45 | | 
N CH CH N CZHS Br‘ CZHS 

CZHS CZHS xanthene based dives described in JP-A-62-31844, JP-A 
62-31848, and JP-A-62-143043, for example, 

H3C CH3 0 H3C CH3 60 

CH—CH CH—CH 

CH3 CH3 65 
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can be enumerated. 
O — 10 Also, as the sensitizing dye, the following infrared 

absorbers (dyestuffs or pigments) are especially preferably 
used. Preferred examples of the dyestulf include cyanine 
dyestuffs described in JP-A-58-125246, JP-A-59-84356, 
JP-A-59-202829, and JP-A-60-78787 and cyanine dyestuffs 
described in UK. Patent No. 434,875. 

Besides, as the cyanine dye Which can be suitably used in 

(I? the invention, ones described in paragraphs [0017] to [0019] 

(CH3)2N4©’CH=CH—C—CH=CH4©’Q ofJP-A-2001-133969, paragraphs [0012] to [0038] ofJP-A 
20 2002-40638, and paragraphs [0012] to [0023] of JP-A-2002 

23360 can be enumerated. Also, speci?c examples thereof 

and aminostyryl ketones described in JP-B-59-28325, for 
example, 15 

Will be given beloW. 

/ / / / / 
N+ 

I 0104- I 

C1 

/ / / / 4Q S03. 
N+ N 

2 c104 
COOH COOH 
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-continued 

/ 

I 
Also, near infrared absorbing sensitiZers described in Us. 

Pat. No. 5,156,938 are suitably used. Further, substituted 
aryl benZo(thio)pyrylium salts described in Us. Pat. No. 
3,881,924; trimethinethiapyrylium salts described in JP-A 
57-142645 (US. Pat. No. 4,327,169); pyrylium based com 
pounds described in JP-A-58-181051, JP-A-58-220143, 
JP-A-59-41363, JP-A-59-84248, JP-A-59-84249, JP-A-59 
146063, and JP-A-59-146061; cyanine dyes described in 
JP-A-59-216146; pentamethinethiopyrylium salts described 
in Us. Pat. No. 4,283,475; and pyrylium compounds 
described in JP-B-5-13514 and JP-B-5-19702 are preferably 
used, too. 

Also, near infrared absorbing dyestuffs described as the 
formulae (I) and (II) in Us. Pat. No. 4,756,993 and phtha 
locyanine based dyestuffs described in EP916513A2 can be 
enumerated as the preferred dyestulf. 

Moreover, anionic infrared absorbers described in Japa 
nese Patent Application No. 10-79912 can be suitably used. 
The anionic infrared absorber as referred to herein means 
one not having a cation structure on the mother nucleus of 
dye Which substantially absorbs infrared light but having an 
anion structure. Examples thereof include (a) anionic metal 
complexes, (b) anionic carbon blacks, (c) anionic phthalo 
cyanines, and (d) compounds represented by the folloWing 
formula (VI). A counter cation of such an anionic infrared 
absorber is a proton-containing monovalent cation or poly 
valent cation. 

Here, the anionic metal complex (a) means one in Which 
a central metal of the complex segment Which substantially 
absorbs light and the Whole of ligands form an anion. 
As the anionic carbon black (b), carbon blacks in Which 

an anion group such as a sulfonic group, a carboxylic group, 
and a phosphonic group is bonded as a substituent are 
enumerated. In order to introduce such a group into carbon 
black, there may be taken means for oxidiZing carbon black 
With a prescribed acid as described in Carbon Black Hand 
book, Third Edition (edited by Carbon Black Association 
and published by Carbon Black Association, Apr. 5, 1995). 

The anionic phthalocyanine (c) means one in Which the 
anion group enumerated in preceding (b) is bonded as a 
substituent on the phthalocyanine skeleton, thereby forming 
an anion as a Whole. 

Next, the compound (d) represented by the formula (VI) 
Will be described beloW in detail. In the foregoing formula 
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(VI), G9 represents an anionic substituent, and G10 repre 
sents a neutral substituent. Qilof' represents a proton 
containing cation having a valence of from 1 to m, and m 
represents an integer of from 1 to 6. M5 represents a 
conjugated chain, and this conjugated chain MS may have a 
substituent or a ring structure. The conjugated chain M5 can 
be represented by the folloWing formula. 

—(C=C)I.—C= 

ILSO I|{8l ILSZ 
In the formula, R80, R81, and R82 each independently 

represents a hydrogen atom, a halogen atom, a cyano group, 
an alkyl group, an aryl group, an alkenyl group, an alkynyl 
group, a carbonyl group, a thio group, a sulfonyl group, a 
sul?nyl group, an oxy group, or an amino group; and they 
may be taken together to form a ring structure. n represents 
an integer of from 1 to 8. 

Of the anionic infrared absorbers represented by the 
foregoing formula (VI), the folloWing IRA-1 to IRA-5 are 
preferably used. 

$0 \ \ ‘09 

@S*@ 
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-continued -continued 

IRA-3 

S‘ S 

C2H5\ /C2H5 IRA-5 
N N 

S S S s /\ 
10 01 S S 01 

C F C Q Q P 

IRA-4 
carbon—black— CO2‘ 

OCH3 

NH N 

G Also, cationic infrared absorbers represented by the fol 
lowing lRC-l to lRC-44 can be preferably used. 

IRC-l IRC-Z 

a 
IRC-3 

T. 

IRC-4 


































































